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mm^i mmm 

<D?m^mm k - tr > ^* v ©pm ® ^ $/ u n > mm ^mm-t^ x.m n 

(D^^um^yvnymm-^mmt^jimiL. mm0m^yv^ym±Km-<Dmm 
m^mm-t^jimii. mmm-'(DPm<D^^^tyv:nymm±(Dmmm-<Dmm 

m^^nmn. ^•^^-=-y'!f-^nr=.mmm-(Dmmm±^^x^^(Dj&m(Dmmm 
®&*,^»t/';-9--r Y^m^mmmz^^^t^jimt. j-^^~~y^^tir:immm- 
(Dmrnm^^^-r^jimt. mm^mA^myvv-^ K^^t?t&fa#^s^>y n 
y^±izmii<Dmmm^j^mt^j:mt. mmm^(Dmmm}imm^i^^i/v n 
ymt: mmmm^.^m u -9- >r Km s: /n° ^ - - > ^ l t mmm-opm^m^ y 

m-'(Dm0'^^yv:nymmi5^zj^mmmr.<D?m^u^yvnymmtf^^^£^ 
izmmmizi&mm<DPmyfmm^mm^m^mm^iz K-tr^^j^'-rsx^^, m 
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1/ >f > ^ s mm i5 ^ xfmimm— o^m^m a u n > mM^fs^ e> ^ mmmti^ 

2 ] tfi }CN^ ^ MOS h ^ > X ^ - ^ ^ ;i/ 

^'-r^X^t^ tfffa^^#:a«Jblc#M^S:/Un>M^?^^-r'5.X@^, talB# 

u n ymmzmmmKmm^(o?m.^mm f- if >^*&^f v>m-®PM®#' 
^a$/U3>MJ^$:?^fSt-^x^i:, taia#^H^^/y ^ym±.iz^-(Dmmm^ 
mm-t^jimt.. i«ia^-©PM®#M^s/ u ^ ym^±(ommm-<Dmmm^ 

■sx^^, /^^-~y^-^tit=.mmm-omm!m±^^x:^'t(Dj&m(Dmm^mM. 
^mtyv^^ \^m^mnmiz\^^t^jiniL. /-^^--y^if^nr^mmm-cDm 

m.mi^mi^±<Df^r.<Dmmm ^ mm&^ icig^^s ^ x@ ^ , -v ;v§tf mos h ^ > 
n^^i&mm(Dm(ov-7.t:\^u^y:SBj^xfm-'(Dm<D^'^^iyvziymm^m 

<fc tJf|fifH^-OPM#'^^i/ U II ttfia^-<7)NM<D#^^i/ U n 
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OS h ^ > - O V -X F lx>r > ^ 3&-2>M^^ J: t)ft«ffB^-®NM#^^^> 

im^^ 3 ] ICN^ -V ;i/MMOS F ^ > i/' X ^ - ^ ^ ;i/ 

(jDPM^i^ifej F-tf>^f S:^TV^||-(Z)P§^®#M^^/y nymi^^m^-t^Jimn 
> tofH#^B^$/U =i>ll®^J|?jc<£^i^®PM^M^ F-if >^7*S:^TV^^-cZ)PM 

m^mm-t^xnt.. mmm-<D?m(D^m^y v ziymm±(Dmmm-'(omm 
m^mmmizj^^-t^jim}::. mm^mi^mm± izmm^.±mm ^ mm.'r ^ xm 

±myvv-^ Kfb-r-sxg^, mmm—(Dmm^±(D^Kf^x-:&^mm^m^.± 
mm^mmmzm^t^jimii. A^~-yif^nr=.mmm-'(ommm^^^-t 
^xmt. mmmm,^.^myv-*^^ \^^^xj^mm^^^yv:nym±izmiLO)m 
mm^m^-r^jimt.. mmm~(ommmiimm^m^yv:nymiimmmmA 
^Mi^u-9--r vm^^'^^~-y'!fLxmmm~(o?m^m^yvnymmiimm 
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mm^^v^y^ L Iff gB#5^^ U 3 > J3 J: t>*l«fHi^M;^.^« U -9- KMSIC 
4 ] ^\ZY^^^% ;i/MMOS h ^ > X ^ - i: ^ ;i/ 

i^^i/U 3>mIt>^c^^^l5^cl^a-^®PM^M#lK-tr>^S:^TV^m-©PM®# 
mnmiz^^^-r^jimt. mm¥^mii^m^±iz-^m^.±mm^mm'tsj:mii. 

^mmmizj^^-t^jimt. ^^it-~y'!f:^nr^mmm-(Dmmis^^^^-t^ji 
mt.. mim^m^.±mt/v'^^ \^i5^xj^mm^^^Btyvnym±izf^r.<Dmmm 
^m^-r^jimt. mmm-<Dmmmtimm0'^^yvnymiBj:nmmmmA 
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, p^^:^)vmnosh^yi^7sii~<Dif-:^t. }^U'^y ni^^mm^^tfmmm- 
cDPm^'m^tyv aymmmtmmm-'<Dm<D^u^iyvnymm&.^<Dt(}m0 
u^Biyv nym^izmmmcm.mm<DPm^mm]^~\fy^^n\>^^mm(D?m<D 
v-^t \^u^y^^zfmii(D?mo:>^m^Biyvziym^^mm-t^jimt. m 
m^mi^m^± icm^commm ^ mmt s t. , m:^^ k ^ >r ^ > -jf tc j; 
y mmm^(Dmmm ^:cv^yfh i&fia#^a ^> u n > ^ j; t;f t&iHisift>^,^M ^> 

m-^ \^~\^y^-t^rM^ii-^^^jthmmmos^miif^mm.(Dm^i5m. 

3i:lcJ; yN^-v:^^;i/MMOSF^>$^';^^-i:P^-Y:t!>;i/MMOSF^>i;:^^-©^ 
ti^ti©M^5:5i^i-sri:^#:iS[i:-t-5M*^i ^fe«2 ^fclis ^:ttt4 

[«*^ 6 ] BffiH^#«i:»« *^PM^^#^««T- y NM 'i? 31 ;v i: PM -^7 
;i/ ^r^^x^tiJ^^-r-S r h ic J: U ^ ;i/MMOS h^>S/'::^^-ilP5^^:^^ ;i/MM 
OS F ^ > ^ -©^ti-rtiOMigc 5:5S^t--5 r SM*^ 1 * 

2 * 3 * :t li4 iciB^©^B^iMM0S:5fi^^^g(D|gJt:&^c 
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3 * fci±4 izmm(Dmmmiosi^mi^mm(omm:^mo 

^#j^^i/U n»^®J^M7{)U 0 0 0 A*>e>4 0 0 0 A^^HT'fesrhSr^llS: 
Ht^m^m I^:ttt2^fcli3^fci±4 lC|H«Otg^t^M0S^##:aS<^iJ3t 

mtj'^l X 1 0^^'-9 X 1 O^^atoms/cm^-efe *J, U n>i^<Z)$/- 

in:ffl;b^l5t k / □ *^ iJci- k Q / □ ^g!T'& -5 i #^ i: -r -5 1 * 

mmthxv yfjt\,^Lm,m^m\<^t:i4:tymAmx^''). m^umosEmo^mm 
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1 0l^atoms/cm3jeA±ttffH#M^i/y n^MtfilC^A-rSXSi:. fuSa^TT hi/ 

[If 1 6 ] mmm-'(DPm<o^n^^y u n zymui^^mm-r^jimit 

1X1 0^^atoms/cm3jgjiJ::|fjgB#M^^>U =i>j^tfiic#Ai--5X@i:, ttf 

mii:^v^y ^m\z J; u ^^Eg® 5: ^ - - > ^*-r ^ , -^nm n u 

|^*■rsxgi:*^e>:&sr i:^#^i:-rs»^]Si *feli2 ^felis ^>tli4 c 

1 0 0 OAti^^A 0 0 0 A(Z)^H7?&SZli:$:#|gt^t-'Slt 
1 * li 2 ^ 3 ^ 4 {CfB^(D^g1SMM0S^^#:^g® ^5t:^&o 

y-!^>r Fcomj?75)^5 0 0 A5^)^e, 2 5 0 0 A(D^fflT^^c:i:S:#^i:t-S»^^ 
m^^2 0] BulBl^g6*^Mtt:^A^y^?£lcJ;y?^^$tiJtnA;i/h=fo 
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L<it^^yx'$>v. m^m.^.±m0mmi}^ I o o A*^e>5 o o aoisht'^s. 

iti/U n>M^I:m"rfe-5«M«itT'^ 1 0 0 0 A 

5b^^ 3 0 0 0 A(DmmX&^Z.t.^fl^WLtt^m^^l tfeJ*2 ^^liS ^^li 

ziymitrnv^^}. mm^ommmcDmrnrntt'^ 2 o o oAj&^e>6 o o oa^^h 

X$>^Z.t^^mt.t^m^^l ^fe«2 t^liS t^«4 lCSB«©fflffiMMOS 

fcii4 icS3^®+sffiMM0s^#^^g<z)igjt:&^. 

[0 0 0 1] 

#lC«JE^m^ (Voltage Detector, jei^^VDi:^Sa)-^^«JBt l^^^ l^- ^ (Volt 
age Regulator, . J£;^^VRt^Sa)-^X>r -5^ l/'^n. I/- ^ (Switching Regul 

ator, &.^smtmu^^if)^j^i^(DAv~'7'^--t^:iiyh^mi^mm^^^ry:f 

[0 0 0 2] 
[t^5l5c^«fc^ff] 
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i^^^mmmsmj^ (Complementary MOS, &.^CmStmm) y^-JV\^m 
[0 0 0 3] 

©me?;'&b^v>>fit«ffi'e^<5- 0. 7 v@M®x>/N>::^^>hM<?)PMOS 

[0 0 04] 
[0 0 0 5] 

, NM0S®>^- hm@OD#«§?j()'«NMT'feU, PM0S©>!f- hm^®#«MS:PMi: L 

r:L\,^t)^^mm^- hi^mii^—mzni^nx^^^t.^ax^^o zkds-^emnmo 



9 



miE4t 2001-3084419 



#2001—241299 



-So 

[0 0 0 6] 

[0 0 0 7] 
[^M^^^t-Sfei;?)©^^] 

[0 0 0 8] 

(1) 

Mige^rJ^^I-SXJgi:, tfffB#^ ^ 2/ y =1 > 11± IC ^- S: J^^-r ^ X^ 
i:. MIBm-®PM®#M^S/U^>M^^±(^tr^sHII-®iS(ei^)l$:^^^[?J^c|^* 
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i^2001 — 24 1299 



i^m S: X -/ 5^ > y I, iffta#^^ y n > J: tJ^tufBlS®fe.^,^« 2/ U 1^ -f FMM iz 
tc|g?£-r-sx@i:, }i^^r:^Jvmmsh^y^^::^^X'-<D\^~:^t l^u^y ttit^m 

m^^xfmmm-(Dm^mBtyvziymmi)^^^^^mmm.m,i^<D-mzmnm 
iz^m^cDm^mm^ F-tr>^*-r-5xmi:. ?^^:^^;vmmsh'^yi^7.^- 

© y - F 1/ -r > ^ ^ -5 M^iS J; tl^trfiail - ® PM#^^ ^> U =1 e> ^ 

-5tagB«*a#:(Z)-g|JJC^^6«;fClgMOPM^Mi^S: F- tf^yf^Xgil^^b 

[0 0 0 9] 

(2) 

tcN5^ ;i/MMOS h ^ > ^ - i: P5" ^ ;i/MMOS h^yV:^^ 

iiMJ^5:?^fife-t-5xgi:, mm^mi^m^±iz^- hmmm^m^-t^jmn. 
mm^m'<^mw.^izL^\^mMm(Dr^i^<D^m^ f-h-^^^-tsx^^, mtH 
^mii^m^±K0r^^-y vnym^m^r^jimt. tfim^m^iyv nym^piz 
miRmizmmm<D?myfmm\^-\^yif^n^^f^-(D?m(D0'm^syvaym^^ 
mm^t^zLnh. mm^-m^ty^)-nym±.\z^-<Dmmm^m^-^^xM}i. m 
mm-cDPmo^^m^y u n ymm±(Dmmm-'(Dmmm^mmmiz^^ir^j: 
mi> Bam^mi^mm±izmmM.±myv'^-(]^m^mm.-t^jimt.. a^-^ 
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M U K ^ - - > y L T tafH^- ©PM^SSS 'J n >^igc ^ tulHlgife 

^ ;i/MM0S h ^ > ^ - o y - X i: K u >r > ^ -5 M^^^ <fc rJ^taSa^— ® pM# 

V ziym^izM^mizi&mm(DPm^mm K-tf v^i£a^®PM®y-:;^ 

Fl/-r>feJ;r;^-(Z)PM©#^^i/U =i>M^5:?^^i--5X^i:, iaSB^# 
#a«_hlc||HG)^i^m 5: ^ X^ i: , M^tt F ^ >r 3i ^ > ic <}: U ttfiH 

^= (Di^^m ^ X -/ ^ > ^ LiffiB#M^ u =1 > ^ j: x:^mm^m^s±m ^/ u i?- 

tuS3m*n;^(Z)-iPlc^^6«;jci«tiM©NM^^i^$: F- tr^iJ^'-TSX^i:. P^^ 
:^ ;i/MMOS N^>t^'x^-(7)y-xhFU>f>i::&S M^^is <k Zfmmf$:^(0?m^ 

^^iyvnymmfi^^^j^^mm^mi^o-mizmmmizmmmoprnTi^mm^ f 

[0 0 1 0] 

(3) 

^mi^mm. ^KH^^r^ jvmms h^yi^y^^-HP^^:^ ;i/MM0S h ^ > i/' >^ ^ 

mmm^j^mt^jii^ii. mm^mi^m^^iz^- hmmm^m^-t&jint.. 
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gft,^.^Mi/ y -t^-r F33 j:tj^tfifB#MB^^> y =r >miicm— (D$ei^ji^?^fiKi-sx 

x:^mimmr.(DPm^i^^iyvnymmi}-^^t^^m.m<^ii^mmt^jimt.. 

(om^^mm^mm^mi^m^^iz F-i^^^^'f sxsi:, p^^:^;i/Mmosf^ 
> i/^x ^ - CD y - X ^3 i tjf F u >f > i: i^^mmizmmmizi&mm(D?m^mm ^ 

mm-t^JlM H > M^IS F^ -r :i: «y 5^ > ^(c J; y ms&f^^(Dmmm ^:x.v^yf 
Ltrrl2#^^->y 3>feJ:t>*lalS]gg&.^.^M2/y-9--f Finnic ■b--r FX/>^— 9— 
$:?^^-tSX@ii, trftH^m#:±©ltfgB^^©$fi3^ll$:3S^e«;tc|M^^-r^X^i: 

F-i^>yf SX^^, P^^:^;b§5fM0Sh9>i;::^^-®y-^i: Fl^--f > 

i:«i§MJ^J3<fcu^ifffamn©p^#^^^>y =i>MJ^*^^^sitFfasmf*^©-s 
\zw!im\z-m^^mm^wm^ y^'-\^y^-t^:rMiLi:s^ht^^w^mm^^mw 
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[0 0 11] 

(4) 

tpKH'^^:^ ;i/MMOS h ^ > X ^ - h -V :^ ;i/S5!M0S h ^ > ^ X ^ 

{iiMJ^$:?^^-r<5xgi:, mm^mi^m^±iz^'- hmmm^i^^-t^jimt. 
^m»mm±^z^^^^tyv mym^mm-t^jimt.. mm^m^t^vzizym^iz 

m. t , mmf^-<^mmm± ® t ^ s mmmm.^.±mm ^ mm. jc i?* -r ^ 
^ - r. > L T mmm - oPM#Ma u 3 > MJsUc Btffai^i!ij.R^.^M u -y- -r k 

^ > ^ - CD y- >^ K 1/ -r > ^ -5 M^fe <fc ZJ^mm^-<DPm^m^ V U :3 

lc^f^6«;iC'(£a^©PM^^i©K-if>^$:^?v%{£a^©PM®V-:^^ Fl^-T > 
feJ;tJf^^©PM®#^^S/U 3>M^l!c^?^figi-SX^i:> t&fa^^<i^S«_hic 
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[0012] 

(5) 

[0 0 13] 

(6) 

ttf SB^^f*:«« A^PM4^^i!|s»^-e y NM 'i? X ;i/ ^ PM 31 ;v ^ ti^ti?^^ 
•r s r ^ ic j: y ^ ^ ;vMiios h^>$^';^^f-i:P5^^:^=> ;1/Mmos h ^ > i^' :^ ^ — 

[0014] 

(7) 

;i/MMOS h ^ > ^ - i:P5=- ^ ;i/iffMOS h ^ >. x ^5? - ® ^ ti^ti® M^IJc ^ 

[0 0 15] 

(8) 

•t -5 r i: ic J: U ^ :^!> ;i/MMOS h ^ > :^ ^ - i: P5^ -Y ^ ;1/Mmos h ^ > x ^ - 

[0 0 16] 
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(9) 

[0 0 1 7] 

(1 0) 

[0 a 1 8] 
(1 1) 

, ^ :^;i/MMOS h^y ^ - ® b ^ v>>fgf[f^<?):t «?)CD^^M^y^^?5t^^ v\ b 

[0 0 19] 

(1 2) 

©1^^*^ 0 0 0 A7b^e3 4 0 0 0 AcD^H-^fe^Zlil^^l^il-rS^i^MMOS^ 

[0 0 2 0] 
(1 3) 

msm^r.<^?m<D^^m u 3 ^^^t^jimt^m<^ i: b x jj? □ > ^ 

[0 0 2 1] 
(1 4) 

b^^a:^S:Mv^^>f;r>^£A^SX^U, m^M«^c^iEt^O?i^*n X 1 o^'^-S X 
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[0 0 2 2] 
(1 5) 

[0 0 2 3] 
(16) 

%m^X(0•:f^)^if^t. K^^y-r >{C<I: y ^^^^^(JDiElf^CD^i^S: 1X1 O^^at 

5S -t <5 i: *^ e> ^ :i i: s ^IliMMGS^^flc^ff ® ^3^:^^ ^ L 

o 

[0 0 2 4] 
(1 7) 

i: y^^Eg®$fiii^m$:A^5f-n>^t-SX^i:, ^M^h LTJi^n >S:MvnT^ 
^•MK-1^>^^*^ICJ: »J^:^M#KZ)iEi*®agC$: 1 x l 0 ^^atoms/cm^jg^ J:|tffH 
#^^S/U =i»lcfi{c#A"r-2>X^i:, |frSBmEg(Z)i|ifi!^l^$:l§5*f SX^i::«)^e> 

[0 0 2 5] 
(1 8) 
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1 0 0 0 A*^e>4 0 0 0 A(Dmmx*^^zii^mnfr^m^mms^mi^mn 

[0 0 2 6] 
(1 9) 

mm-^mA^Mi/')'^^ l < \t:^jtv ^mz^i 

[0 0 2 7] 

(2 0) 

trrfBlSS&.^,^Mlixyt ^^tc ck U ti Ac n 7^;i/ h % L < ^ >T'^ U 
> ^lSifej^.^S®I^JS7b^ 1 0 0 A7b^e> 5 0 0 K(DmM-^th^z.}i^m^h-t^^ 

[0 0 2 8] 
(2 1) 

•^^mmmyk-^tb y, ^^-(D»e?i^M<z)^i^ff:ib^ loooA:^)^e>3ooo a<d® 

[0 0 2 9] 

(2 2) 

ltfia^=cDiSifii^jlii'ft:^^*gfife:5Sic J: y tifc y n ^m^bl^-efe y . 

mmS(3!);!ie^M©|g:|^;?:&^ 2 0 0OA*^b600 0 AofgKT'^-S ^ 

[0 0 3 0] 

(2 3) 
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[0 0 3 1 ] 
[0 0 3 2] 

m^m^i 0 1 ic?^^^ti7^>5f- vmMii'^-mm^.^mty^)'^^ ki s 4 iip+s 

>*^«^^jfD$:S6<fi:bfeLDD(Lightly Doped Drain)^)t'T?^-5NM0 S 1 1 3 

13 4 i:P+McD#MSS/U i3> 1 0 7 0«MT'&S;Ky-y->f F#ife^'5LDD# 
jgcDPMOSi 1 2 iiA^^^scMOSi:, >'>r -;i/FMJ^i o 6±ic?^^$nTVNS 

SP-^i5t:#:l 1 4i3J;tJ^N-^m#:l 1 5 i:*^^#fi^$4^T^^^c 

□ >^^liBF2^if(Z)ri'-fe:;^^-^^i^^-^tfP+M#'M^S/Uii> 1 o 7_hic 
l^M.^,^Mi/y-9--f F 1 3 4 $:SBL7^jKU-9-^ F=^)^i: LTfeSo ^m^fc 1 1 4 

y 3 > ic y tiT § „ 
[0 0 3 3] 

PMOSl 1 2 lCi3V^T>5f- h«^®^«M^PMi:-r-5Z:i:T% ^^aL)\yl 0 2il 
ff-V mM(D^^mWi0^m^t>^ ^ eMpmoso^ ^ ;i/ li^®^ ^ ;v ^ 

^®5^■v:^^>^/MPM0S^CfeV^T^iU^V^^g«m$:M^^i- 0. 5 VJ^^_hlC^^LT 
[0 0 3 4] 

-^NMOSl 1 3^C^V^T^is ^mMT&^PMT'fe-S^r- httM^PM^^^S^K 1 
0 1 (Z)'ti:^Bg^OB9^*^^EMNM0S(Z)5^^:^^;l/ttiiJ2t*^5^•v:^^;l'^^-2)*^ 
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- ^ Jf:^ 5:^ b < MT' ^ -5 o 
[0 0 3 5] 

[0 0 3 6] 

7^)^ V - >^ ^ F -r > (Dmmmm^ iimnm<D?+ ^in;#^N + ^m^^ j^^^-r ^ r 

[0 0 3 7] 

^-T^::/! 2 4 hPMOSm:^J^^l 2 5 h^^l 2 9 ?b^?>7&-5^JElHlJ^ 1 3 0 t 

$n-5«^^1iii:i:=bicai:d3g^i 2 8 {cmi^J-tS^lg^r^-rs^^^^meT-feS 

[0 0 3 8] 
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[0 03 9] 
[0 0 4 0] 

VR^ii^-^mA*^e)^0mA(D«^^$:aJiJt-S7b\ ^tlliPMOSm±m^«)i^»rll 
:^j{ci 0 0%^fe#b, igac<fcoTtt5^^y^ffia©t$i^^^S:PM0sm:tj^^*'^tS 

[0 04 1] 

Id= (/«, • Cox • W/L) X {(Vgs-Vth)- 1 / 2 • Vds} XVds - ( 1 ) ^ 

Id: vv^ymm, 

Cox: /f- 

vgs: .^f- h . )j-7.mnm 

Vth : L^VNffiaflE 

Vds: KU'-^r^ • v-:^mn& 



2 1 
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[0 0 4 2] 

mm^i^'P^ir> Vgs^vds:6vjN$ <T=fo-^4^:^^v^ KU^>i:-t<Slcii, (i 

[0 0 4 3] 
[0 0 44] 

^EMMOSHt^^ ZfV -iynymcDMOS (Jgi^^DMNMOSil^fH) (Z)Vxfc»j3SE/DM 

•e^fig-r-5^-a-> EMNMos. Dmmosm:^^^izm.7k^'f'^ ^)vmt.f^^t:L&>^^ 

[0 0 4 5] 

^^lZ:^^m<DPm^~ hCMOS^itJCJ: 'i^^m + ^m^sty V ny ^~ hM 
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